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ABSTRACT 


Fine-wire  specimens  were  submitted  to  Chatham  Electronics  for  shock 
and  vibration  testing.  Welding  of  heavy-wire-to-coupon  specimens  for 
shock  and  vibration  testing  was  continued  on  receipt  of  additional  ma¬ 
terials. 
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PURPOSES 


The  objectives  of  this  Production  Engineering  Measure  (PEM)  are  toj 

1.  Demonstrate  the  capability  limits  of  ultrasonic  welding  to  join  com¬ 
binations  of  metallic  materials  of  interest  to  the  electron-tube  in¬ 
dustry.  This  part  of  the  work  will  be  limited  in  that  it  will  not 
continue  exhaustive  attempts  to  weld  those  combinations  which  might 
prove  particularly  difficult  to  join. 

2.  Analyze  the  welding  requirements  for  three  specific  electron  tubes. 
The  three  tube  types  selected  are  the  Type  6080WB,  58li*WB  and  620f>. 
These  were  selected  by  the  U.  S.  Army  Electronics  Materiel  Agency 
because  they  are  widely  used  in  military  equipment,  and  have  a  record 
of  failures  due  to  improperly  welded  joints. 

3.  Prepare  fixturing  and  tooling  for  the  specific  electron  tubes,  so  that 
ultrasonic  welding  may  be  used  in  the  manufacturing  process. 

U.  Weld  the  parts  required  to  assemble  electron-tube  mounts  for  the  three 
tube  types,  and  evaluate. 

5.  Build  production  ultrasonic  welding  equipment  which  will  enable  an 
electron-tube  manufacturer  to  make  the  welded  connections  in  a  broad 
range  of  electron-tube  types. 

6.  Install  the  ultrasonic  welding  equipment  in  a  production  company, 
and  produce  on  a  pilot  basis  with  that  company's  personnel,  a  limited 
lot  size  of  each  of  the  three  tubes  for  subsequent  evaluation  in  ac¬ 
cordance  with  applicable  military  specifications. 
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NARRATIVE  AND  DATA 


WELDING  STUDY 


The  welding  study  was  completed  during  the  last  period,  except  for  the 
specimens  to  be  subjected  to  shock  and  vibration  testing.  Fine-wire  speci¬ 
mens  have  since  been  submitted  to  Chatham  Electronics.  Specimens  so  tested 
will  be  returned  to  Aeroprojects  for  tensile-shear  testing. 


1.  Material  Procurement 


Since  previous  supplies  were  exhausted,  additional  materials  were  pro¬ 
cured  for  the  heavy-wire-to-coupon  shock  and  vibration  test  specimens. 

These  included  rhenium,  tantalum,  and  tungsten  wires  of  0.060-inch  diameter, 
and  rhenium,  titanium,  and  gold  sheet  of  0.060-inch  thickness. 


2.  Tooling 


No  alterations  were  made  to  the  tooling  which  had  been  completed  as 
previously  reported. 


3.  Welding 


The  fine-wire  shock  and  vibration  test  specimens  listed  in  Table  I 
were  welded  without  difficulty,  using  the  techniques  and  tooling  described 
in  the  Second  Quarterly  Progress  Report  (pp.  3,  7-9),  and  were  subsequently 
forwarded  to  Chatham  Electronics. 

Problems  were  encountered  in  welding  some  heavy-wire-to-coupon  speci¬ 
men  groups  when  using  recently  procured  material.  Rhenium  proved  especially 
difficult.  For  instance,  the  rhenium  and  tantalum  wire  cracked  excessively; 
this  was  not  experienced  to  such  a  degree  with  previous  shipments.  Rhenium 
and  titanium  sheets  exhibited  different  qualities,  and  the  weldments  were 
not  reproducible.  Reasons  for  these  variations  are  now  being  investigated 
and  will  be  reported. 


U.  Weld  Evaluation 


Table  I  lists  the  fine-wire-to-coupon  weldments  which  were  delivered 
to  Chatham  Electronics  for  exposure  to  shock  and  vibration  environments. 

The  tests  will  be  conducted  in  accordance  with  the  following  specifications** 


*  Previously  reported  in  the  Second  Quarterly  Progress  Report,  page  1U. 
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Shock  Test 


The  shock  test  shall  be  conducted  on  a  high-impact  shock  machine 
for  electronic  devices.  Each  weldment  shall  be  subjected  to  a  total 
of  21  harnner  blows  of  30*  (1*50  G)  angular  displacement;  that  is,  seven 
blows  in  each  of  the  positions  X,  I  and  Z  in  any  sequence. 

Fatigue  Test 


The  weldments  shall  be  rigidly  mounted  on  a  table  vibrating  with 
simple  harmonic  motion  at  a  frequency  of  25  +  2  cps  with  an  amplitude 
of  0.01*0  +  0.005  inch  (total  excursion  0.080“ ♦  0.005  inch).  The  weld¬ 
ments  shaTl  be  vibrated  for  a  total  of  96  hours,  32  hours  in  each  of 
the  three  positions  X,  Y  and  Z. 

For  the  shock  tests,  Chatham  Electronics  will  use  a  Navy  fly-weight 
shock  machine,  manufactured  by  Taft-Pierce  Manufacturing  Company.  The  vi¬ 
bration  tests  will  be  conducted  on  a  Vertical  Vibrator  manufactured  by 
International  Pump  and  Machinery  Works, 

The  schedules  for  the  tests,  as  previously  reported*,  are  as  follows* 

1.  Expose  3  specimens  of  each  successfully  welded  combination  ob¬ 
tained  under  the  Basic  Data  evaluation  to  the  Shock  Test  described 
under  Test  Specifications. 

a.  Test  exposures  are  to  be  made  at  room  temperature. 

b.  Test  exposures  are  to  be  made  without  special  atmospheres. 

2.  Tensile-shear  test  all  surviving  welds. 

Vibration  and  Fatigue  Tests 

1.  Expose  3  specimens  of  each  successfully  welded  combination  ob¬ 
tained  under  the  Basic  Data  evaluation  to  the  Fatigue  Test  des¬ 
cribed  under  Test  Specifications. 

2.  Examine  specimens  after  60  seconds  exposure  in  Z  plane,  and  note 
failures.  Resume  exposure  for  32  hours. 

3.  Expose  specimens  for  32  hours  in  Y  plane. 

1*.  Examine  specimens  after  60  seconds  exposure  in  X  plane,  and  note 
failures.  Resume  exposure  for  32  hours. 

5.  Tensile-shear  test  all  surviving  welds. 


*  Previously  reported  in  the  Second  Quarterly  Progress  Report,  page  13. 
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The  tensile-shear  tests  will  be  conducted  at  Aeropro jects,  using  a 
standard  Model  TT-CL  Instron  testing  machine,  and  the  results  will  be  com¬ 
pared  with  the  base  data. 


ELECTRON  TUBE  STUDY. 

Tooling  for  the  production  of  the  electron  tubes  at  Chatham  Electronics 
will  be  designed,  and  fabrication  of  this  tooling  will  be  started  during  the 
next  report  period,  pending  authorization  from  USAMA  to  proceed  with  Phase  II 
of  the  program. 


CONCLUSIONS 


Welding  only  was  performed  during  this  period.  Environmental  testing 
has  begun  on  the  fine-wire  specimens  which  were  successfully  welded.  With 
the  receipt  of  additional  material  for  the  heavy-wire  studies,  this  phase 
of  welding  is  approaching  completion. 


PROGRAM  FOR  THE  NEXT  REPORTING  PERIOD 


Shock  and  vibration  exposure  test  data  will  be  obtained  on  successfully 
welded  wire-to-coupon  combinations.  Authorization  will  be  sought  from  USAEMA 
to  proceed  with  Phase  II  of  the  program,  wherein  ultrasonic  welding  equip¬ 
ment,  based  on  the  Phase  I  Weld  Evaluation  and  Study  portion  of  the  program, 
will  be  procured  from  Sonobond  Corporation,  a  subsidiary  of  Aeroprojects 
Incorporated,  and  the  design  and  fabrication  of  the  special  tooling  to  weld 
the  electron  tubes  will  be  started. 
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Table  I 

LIST  OF  FINE-WIRE -TO-CC  UPON  WEUJMENTS 
SUBMITTED  TO  CHATHAM  ELECTRONICS 


Weld  Combination  Materials 


Coupon 


Copper 


Gold 


Molybdenum 


"A"  Nickel 


Combination 

No. 

Wire 

Wire  Diameter 
(inch) 

1A 

Copper 

0.0005 

2A 

Gold 

0.0003 

3A 

Molybdenum 

0.0008 

Ua 

"A"  Nickel 

0.0005 

6a 

Silver 

0.0015 

7A 

Mild  Steel 

0.0015 

8a 

Stainless  Steel 

0.001 

9A 

Tantalum 

0.003 

10A 

Titanium 

0.001 

11A 

Tungsten 

0.0003 

12A 

Copper 

0.0005 

13A 

Gold 

0.0003 

iUa 

"A"  Nickel 

0.0005 

15A 

Silver 

0.0015 

16a 

Mild  Steel 

0.0015 

17A 

Stainless  Steel 

0.001 

19A 

Molybdenum 

0.0008 

20A 

"A"  Nickel 

0.0005 

22A 

Stainless  Steel 

0.001 

23A 

Tantalum 

0.003 

2UA 

Titanium 

0.001 

25a 

Tungsten 

0.0003 

26a 

Copper 

0.0005 

27A 

Gold 

0.0003 

28a 

Molybdenum 

0.0008 

29A 

"A"  Nickel 

0.0005 

30A 

Rhenium 

0.005 

32a 

Mild  Steel 

0.0015 

33A 

Stainless  Steel 

0.001 

3UA 

Tantalum 

0.003 

35A 

Titanium 

0.001 

36a 

Tungsten 

0.0003 

(Continued  on  Next  Page) 
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Table 

I  (Continued) 

Combination 

Wire  Diameter 

Coupon 

No. 

Wire 

(inch) 

Rhenium 

38A 

Molybdenum 

0.0008 

39A 

"A"  Nickel 

0.0005 

la a 

Stainless  Steel 

0.001 

k2k 

Tantalum 

0.003 

k3k 

Titanium 

0.001 

Silver 

k5k 

Copper 

0.0005 

k6k 

Gold 

0.0003 

klk 

"A"  Nickel 

o.ooo5 

kQk 

Silver 

0.0015  1 

U9A 

Mild  Steel 

0.0015 

5oa 

Stainless  Steel 

0.001 

Mild  steel 

51A 

Copper 

0.0005 

53a 

"A"  Nickel 

0.0005 

55a 

Mild  Steel 

0.0005 

56a 

Stainless  Steel 

0.001 

Stainless 

59a 

Molybdenum 

0.0008 

Steel 

6oa 

"A*  Nickel 

0.0005 

6lA 

Rhenium 

0.005 

63A 

Mild  Steel 

0.0015 

6kk 

Stainless  Steel 

0.001 

65a 

Tantalum 

0.003 

66a 

Titanium 

0.001 

67a 

Tungsten 

0.0003 

Tantalum 

68a 

Copper 

0.0005 

69k 

Molybdenum 

0.0008 

70k 

"A"  Nickel 

0.0005 

71k 

Rhenium 

0.005 

72k 

Stainless  Steel 

0.001 

73A 

Tantalum 

0.003 

7UA 

Titanium 

0.001 

Titanium 

76  A 

Rhenium 

0.005 

77k 

Stainless  Steel 

0.001 

78a 

Copper 

0.0005 

79k 

Molybdenum 

0.0008 

80A 

"A"  Nickel 

0.0005 

81A 

Tantalum 

0.003 

82A 

Titanium 

0.001 

83A 

Tungsten* 

0.0003 

(Concluded  on  Next 

Page) 

*  General  Electric  tungsten  wire  used. 


6 


AEROF*  R  O  J  ECTS  INCORPORATED 


Table  I  (Concluded) 


Coupon 

Combination 

No. 

Wire 

Wire  Diameter 
(inch) 

Tungsten 

86a 

"Aw  Nickel 

0.000£ 

88a 

Stainless  Steel 

0.001 

89A 

Tantalum 

0.003 

90k 

Titanium 

0.001 

91k 

Tungsten 

0.0003 

AEROPROJECTS  INCORPORATED 


Date 

U/10/63 

5/31/63 

6/5/63 


VISITATIONS  DURING  THIS  REPORT  PERIOD 


Visit 


Mr.  H.  Shienbloom,  USAEMA, 
visited  Aeropro jects,  West 
Chester,  Pennsylvania 

W.  N.  Rosenberg  visited  Mr.  H. 
Shienbloom,  U.  S.  Army  Elec¬ 
tronics  Materiel  Agency,  225 
S.  Eighteenth  Street,  Phila¬ 
delphia,  Pennsylvania 

W.  N.  Rosenberg  visited  Messrs. 

B.  F.  Steiger  and  N.  Helmstetter, 
Chatham  Electronics,  Livingston, 
New  Jersey 


Purpose  of  visit 


Inspect  tooling  and  weld¬ 
ments.  Review  data  and 
program  progress. 

Review  Progress  Report  and 
technical  status  of  program. 


Review  ultrasonic  welding 
of  electron  tubes. 
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TECHNICAL  MAN-HOURS 
EXTENDED  DURING  THIS  REPORT  PERIOD 


NAME 

PROJECT  POSITION 

HOURS  EXPENDED 
THIS  REPORT  PERIOD 

W.  N.  Rosenberg 

Project  Supervisor 

51 

J.  Koziarski 

Director  Welding  Lab 

21a* 

J.  G.  Thomas 

Metallurgist 

200* 

G.  Sekula 

Junior  Engineer 

12 

A.  L.  Fuchs 

Chief  Design  Engineer 

13-1/2 

C.  DePrisco 

Chief  Electronics 

Engineer 

1 

W.  B.  Devine 

Director  of  Publications 

103-1/2* 

N.  Maropis 

Physicist 

11-1/2 

*  The  major  portion  of  these  efforts  during  this  period  were 
expended  to  obtain  more  comprehensive  data  for  inclusion  in 
the  Third  Quarterly  Progress  Report. 
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Harrison,  New  Jersey 
Attn?  Mr.  Clarence  West 

1  Raytheon  Company 

Industrial  Components  Division 
SS  Chapel  Street 
Newton  38,  Massachusetts 
Attnj  Mr.  Paul  R.  Keeler 


No.  of 
Copies 

1  S.F.D.  Laboratories,  Inc. 

800  Rahway  Avenue 
Union,  New  Jersey 
Attnj  Dr.  Joseph  Saloom 

1  Sonatone  Corporation 
Box  200 

Elmsford,  New  York 
Attn?  Dr.  L.  G.  Hector 

1  Sperry  Electronic  Tube  Division 
Sperry  Rand 
Gainesville,  Florida 
Attn?  Mr.  John  Whitford 

1  Sylvania  Electric  Products,  Inc. 
Emporium,  Pennsylvania 
Attn?  Mr.  Ralph  Clausen 

1  Tucor,  Inc. 

39  Danbury  Road 
Wilton,  Connecticut 
Attn?  Mr.  R.  White 

1  Tung-Sol  Electric,  Inc. 

1  Summer  Avenue 

Newark  U,  New  Jersey 

Attnj  Mr.  William  7.  Rauscher 

1  United  Electronics  Company 
k2  Spring  Street 
Newark,  New  Jersey 
Attnj  Dr.  John  Beers 

1  Varian  Associates 
6ll  Hansen  Way 
Palo  Alto,  California 
Attnj  Dr.  Richard  Nelson 

1  The  Victoreen  Instrument  Company 
3806  Hough  Avenue 
Cleveland  3,  Ohio 
Attnj  Mr.  Ben  Olson 
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AiNoraoncn  incorporated 


DISTRIBUTION  LIST  (Concluded) 


No.  of 
Coplea 

1  Watkins-Johnson  Company 
3333  Hillview  Avenue 
Palo  Alto,  California 
Attn i  Dr.  Rolf  Peter 

1  Westinghouse  Electric  Corporation 
Electronic  Tube  Division 
Box  28U 

Elmira,  New  York 
Attn*  Mr.  B.  W.  Sauter 

1  U.  S.  Army  Ordnance 
Frankford  Arsenal 
Bridge  &  Tacony  Streets 
Philadelphia,  Pennsylvania 
Attn:  Mr.  Frank  Hussey 

Metal  Joining  Section 
1323,  61*-1 

1  Battelle  Memorial  Institute 
505  King  Avenue 
Columbus  1,  Ohio 
Attn*  Mr.  C.  M.  Jackson 


No.  of 
Copies 

1  Hamilton  Standard  Division 

United  Aircraft  Corporation 
Windsor  Locks,  Connecticut 
Attn*  Mr.  John  Dudenhoefer 
Project  Director 

1  Mr.  C.  W.  Irish 

Marketing  Section 
Lamp  Metals  k  Components  Dept. 
General  Electric  Company 
21800  Tungsten  Road 
Cleveland  17,  Ohio 


1  Westinghouse  Electric  Corporation 
Youngwood,  Pennsylvania 
Attention:  Mr.  Ozzie  Jaeger 

1  Clevite  Transistor 

A  Division  of  Clevite  Corporation 
200  Smith  Street 
Waltham  £li,  Massachusetts 
Attention*  Mr.  Sam  Rubinovitz 


1  Rome  Air  Development  Center 

Griff iss  Air  Force  Base,  New  York 
Attentions  Mr.  L.  Cubbins,  RASGR 


d 


AEROPROJECTS  INCORPORATED 


ADDITIONS  TO  DISTRIBUTION  LIST 


No.  of 
Copies 

1  Philco  Corporation 
Lansdale  Division 
Church  Road 
Lansdale,  Pennsylvania 
Attentions  Mr.  Frank  Mayock 

1  Radio  Corporation  of  America 
Somerville,  New  Jersey 
Attentions  Mr.  R.  Wicks 

1  Raytheon  Manufacturing  Company 
Chelmsford  Street 
Lowell,  Massachusetts 
Attentions  Mr.  W.  W.  Robinson 

1  Sprague  Electric  Company 
87  Marshall  Street 
North  Adams,  Massachusetts 
Attentions  Mr.  W.  Bell 

1  Texas  Instruments,  Inc. 

Semiconductor  Components  Division 
Post  Office  Box  5012 
Dallas  22,  Texas 

Attentions  Semiconductor  Library 

1  Transitron  Electronic  Corporation 
168-182  Albion  Street 
Wakefield,  Massachusetts 
Attentions  Dr.  D.  Bakalar 

2  Western  Electric  Company 
Marion  and  Vine  Streets 
Laureldale,  Pennsylvania 
Attentions  Mr.  Robert  Moore 

1  Westinghouse  Electric  Corporation 
Youngwood,  Pennsylvania 

1  Clevite-Transistor  Corp. 

200  Smith  Street 
Waltham  5U»  Massachusetts 


No.  of 
Copies 

1  Delco  Radio  Division 
Kokomo,  Indiana 

Attentions  Dr.  F.  E.  Jaumot,  Jr. 

1  Bendix  Corporation 

Semiconductor  Division 
Holmdel,  New  Jersey 
Attentions  Dr.  Robert  Meijer 

1  Motorola,  Inc. 

5005  East  McDowell  Road 
Phoenix,  Arizona 
Attentions  Mr.  James  LaRue 

1  Pacific  Semiconductors,  Inc. 

11*520  S.  Aviation  Blvd. 

Lawndale,  California 
Attentions  Dr.  H.  Q.  North 

1  General  Electric  Company 
Electronic  Park 
Syracuse,  New  York 
Attentions  Mr.  T.  F.  Kendall 
Bldg.  7,  Room  152 

1  Bureau  of  Weapons 

Department  of  the  Navy 
Washington  25,  D.  C. 

Attentions  Mr.  Roy  G.  Gustafson 

RRMA-2U,  Materials  Div. 

1  The  Rembar  Company,  Inc. 

67  Main  Street 

Dobbs  Ferry,  New  York 

Attentions  Mr.  E.  Dietz 

1  Fairchild  Semiconductor  Corp. 

51*5  Whisman  Road 
Mountain  View,  California 
Attentions  Mr.  Ralph  Lee 
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